: o 

= CO 



Case Docket No. 00-355 
THE COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D . C . 20231 

Sir : 

Transmitted herewith for filing is the patent application of: 
INVENTOR: Key-Sun Choi et al . 

FOR: METHOD FOR COMPARING SIMILARITY BETWEEN PHONETIC TRANSCRIPTIONS 
OF FOREIGN WORD 



A- 

O 

. 

u 



SCI 



Enclosed are: 

(XXXXX) One (1) sheet of drawings. 

(XXXXX) An Assignment of the invention to Korea Advanced Institute 
of Science and Technology. 

(XXXXX) A certified copy Korean Application No. 99-36905, Filed 
September 1, 1999. 

(XXXXX) Verified statement to establish small entity status 
under 37 CFR 1.9 and 37 CFR 1.27. 



(XXXXX) Information Disclosure Statement; Form PTO 1449. 
The filing fee has been calculated as shown below: 











SMALL 


ENTITY 


OTHER 
SMALL 


THAN A 
ENTITY 




For 


No. No. 
Filed Extra 




Rate 


Fee 


Rate 


Fee 




Basic 
Fee 








$ 345 




$ 690 




Total 
Claims 


4 -20 = 




x 9 


$ 


X 18 


$ 




Indep 
Claims 


1 -3 = 0 




x 39 


$ 


x 78 


$ 




Multiple Dependent Claim 
{ ) Presented 




+ 130 


$ 


+ 260 


$ 










TOTAL 


$ 345 


TOTAL 


$ 




( ) Please charge my Deposit 
$ . A duplicate 


Account No . 
copy of this 


02-01 
sheet 


8 4 in the amount 
is enclosed. 




(XX) A 


check in the 


amount of $38 


5.00 to 


cover 


the filing 



fee is enclosed. 

(XX) The Commissioner is hereby authorized to charge payment 

of the following fees associated with this communication or 
credit any overpayment to Deposit Account No. 02-0184. A 
duplicate copy of this sheet is enclosed. 

(X) Any additional filing fees required under 37 CFR 1.16. 
(X) Any patent application processing fees under 37 CFR 1.17. 

(XX) The Commissioner of hereby authorized to charge payment of 
the following fees during the pendency of this application 
or credit any overpayment to Deposit Account No. 02-0184. A 
duplicate copy of this sheet is enclosed. 

(X) Any patent application processing fees under 37 CFR 1.17. 
(X) Any filing fees under 37 CFJp 1.16 for presentation of 
extra claims . > * 

Date: May 25, 2000 

l certify that this correspondence is being 

Saposctad with *h0 Uhited States Postat 3erv iC * a 5 
i^pras^ Mail ftf W'envelope addressed H>: Commissioner 

^ ' May 25, 2000 





77? 



Rachel Pisci tel 1 i 




r^^ory P. LaPointe 

orney for Applicants 
Bachman & LaPointe, P.C. 
Suite 1201-900 Chapel Street 
New Haven, CT 06510-2802 
Telephone: (203) 777-6628 

Express Mail No. EL398545285US 



(Rd W-tl/M f>u b 605) 



FORM 7-3 



7-13 



PATENT 

Attorney's Docket No. 00~355 

Applicant or Patentee: Key-Sun Choi et al . 



Serial or Patent No.: 0 / 
Filed or Issued: 



For METHOD FOR COMPARING SIMILARITY BETWEEN PHONETIC TRANSCRIPTIONS OF FORFTGM WO RD 

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY 
STATUS (37 CFR L9 (f) and 1.27(d)) — NONPROFIT ORGANIZATION 

1 hereby declare that I am an official empowered to act on behalf of the nonprofit organiza- 
tion identified below: 

NAME OF ORGANIZATION Korea Advanced Institute of Science and Techno ! ogy 
ADDRESS OF ORGANIZATION 373-1 Kusong-dong, Yusong-ku, 305-338, 
Taejon-si, Republic of Korea 

TYPE OF ORGANIZATION 

(V] UNIVERSITY OR OTHER INSTITUTION OF HIGHER EDUCATION 

□ TAX EXEMPT UNDER INTERNAL REVENUE SERVICE CODE (26 USC 501 (a) 
and 501 (c)(3)) 

□ NONPROFIT SCIENTIFIC OR EDUCATIONAL UNDER STATUTE OF STATE 
OF THE UNITED STATES OF AMERICA 

(NAME OF STATE ) 

(CITATION OF STATUTE ) 

□ WOULD QUALIFY AS TAX EXEMPT UNDER INTERNAL REVENUE SERVICE 
CODE (26 USC 501 (a) and 501 (c)(3)) IF LOCATED IN THE UNITED STATES 
OF AMERICA 

□ WOULD QUALIFY AS NONPROFIT SCIENTIFIC OR EDUCATIONAL UNDER 
STATUTE OF STATE OF THE UNITED STATES OF AMERICA IF LOCATED IN 
THE UNITED STATES OF AMERICA 

(NAME OF STATE ) 

(CITATION OF STATUTE ) 

I hereby declare that the nonprofit organization identified above qualifies as a nonprofit or- 
ganization as defined in 37 CFR t.9(e) for purposes of paying reduced fees under Section 
41 (a) and (b) of Trtle 35, United States Code with regard to the invention entitled 
METHOD FOR COMPARING SIMILARITY BETWEEN PHONETIC TRANSCRIPTIONS OF FOREIGN WORD 

by inventor(s) Key-Sun Choi et al . 



described in 

Qf] the specification filed herewith. 

□ application serial no. 0 / , filed 

□ patent no. t issued 



(Small Entity-Nonprofit [7-3] — page 1 of 2) 



i hereby declare that rights under contract or law have been conveyed to and remain with 
the nonprofit organization with regard to the above identified invention. 

If the rights held by the nonprofit organization are not exclusive, each individual, concern or 
organization having rights to the invention is listed below* and no rights to the invention are 
held by any person, other than the inventor, who could not qualify as a small business con- 
cern under 37 CFR 1.9(d) or by any concern which would not qualify as a smail business 
concern under 37 CFR 1 .9(d) or a nonprofit organization under 37 CFR 1.9(e). 

'NOTE: Separate verified statements are required from each named person, concern or organization having 
rights to the invention averring to their status as smafi entities. (37 CFR 1.27). 

NAME : 

ADDRESS 



□ INDIVIDUAL Q SMALL BUSINESS CONCERN □ NONPROFIT ORGANIZATION 

NAME 

ADDRESS 



□ INDIVIDUAL □ SMALL BUSINESS CONCERN Q NONPROFIT ORGANIZATION 

I acknowledge the duty to file, in this application or patent, notification of any charge in sta- 
tus resulting in loss of entitlement to smail entity status prior to paying, or at the time of pay- 
ing, the earliest of the issue fee or any maintenance fee due after the date on which status 
as a small entity is no longer appropriate. (37 CFR 1.28(b)) 

I hereby declare that all statements made herein of my own knowledge are true and that ail 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application, any patent issuing thereon, or any patent to which this verified statement is di- 
rected. 

NAME OF PERSON SIGNING CHOI/ Duk~In 

TITLE IN ORGANIZATION Representative 

ADDRESS OF PERSON SIGNING 373-1 Kusong-donq, Yusonq-ku, 

305-338, Taejon-si, Republic of 
Korea 

SIGNATURE O^A ^ ^ ^/Wf^W 



(Small Entity-Nonprofit [7-3] — page 2 of 2) 



Express Mail No. 
EL398545285US 

METHOD FOR COMPARING SIMILARITY BETWEEN PHONETIC 
TRANSCRIPTIONS OF FOREIGN WORD ^^ZZZZZZt^ 

E*p~ SS £ Mail in an envelops addressed to, CommteaaesaB 
of Patens and Trademarks, Wastensioafc 2££M 

May 25, 2000 ; 
BACKGROUND OF THE INVENTION 3r — (PM » & Deport f 

Rachel Pi sen tie 11 i 




Field of the Invention _ 

The present invention relates in general to a method 
for comparing/discriminating a similarity between phonetic 
transcriptions of a foreign word, and more particularly to 
a method for comparing a similarity between various 
phonetic transcriptions of a specific foreign word on the 
basis of an English pronunciation similarity comparison 
algorithm, which is generally used in the English-speaking 
world . 



Description of the Prior Art 

With various exchanges with foreign countries recently 
increasing, phonetic transcriptions of many foreign words 
have been used in Korean documents . Most of the phonetic 
transcriptions are concerned with proper nouns or technical 
terms originally expressed in English. In particular, it 
is common that scientific and technological fields have no 
choice but to employ the phonetic transcriptions, because 
there is no Korean translation for such English technical 
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terms . 

However, there is a severe individual difference in 
the phonetic transcriptions of the foreign words, thus 
making it difficult to retrieve Korean document texts on 
the basis of such phonetic transcriptions. For example, 
three Korean phonetic transcriptions such as " ^ x 1 ^ " , I 
" iz] and ijf-" may be used together with respect to 

an English technical term "digital". Among these Korean 
phonetic transcriptions, the " lj " has been proposed 
as a standard, but the ^x^);*]^" has actually been more 

frequently used and, occasionally, the ^ ri] X| 4§-" has been 
used according to private views . 

Because various Korean phonetic transcriptions may be 
used together with respect to the same foreign word as 
mentioned above, documents with such phonetic 

transcriptions may not often be retrieved unless a 
diversity of the phonetic transcriptions is considered in 
the document retrieval . In order to overcome such a 
problem, there has been proposed a method for grouping 
various Korean phonetic transcriptions expressing the same 
foreign word into an equivalence class, indexing the 
grouped equivalence class and automatically expanding it 
upon word query [see: Jeong, K. S., Kwon, Y. H., and 
Myaeng, S. H . , "The Effect of a Proper Handling of Foreign 
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and English Words in Retrieving Korean Text", In 
Proceedings of the 2nd International Workshop on 
Information Retrieval with Asian Languages (IRAL' 97), 
1997] . 

The creation of such a phonetic transcription 
equivalence class requires a method for determining whether 
two given phonetic transcriptions are derived from the same 
foreign word, namely, for comparing a similarity between 
the two phonetic transcriptions. 

The above phonetic transcription similarity comparison 
method is also basically necessary to an approximate search 
for a phonetic transcription (foreign words) database. For 
example, the similarity comparison method may be usefully 
utilized for the search for either firm names or trademarks 
of words of foreign origin. 

However, no method has been developed until now for 
similarity comparison between Korean phonetic 

transcriptions, because Korean words are spelled using the 
same phonetic symbols as their pronunciations and thus in 
clear connection with the pronunciations. For this reason, 
it is very inconvenient for the user to retrieve and manage 
data on the basis of phonetic transcriptions of foreign 
words . 



SUMMARY OF THE 



INVENTION 



Therefore, the present invention has been made in view 
of the above problem, and.it is an object of the present 
5 invention to provide a method for comparing a similarity 

between various phonetic transcriptions of a specific 
foreign word on the basis of an English pronunciation 
similarity comparison algorithm, which is generally used in 
O the English-speaking world. 

UT10 In accordance with the present invention, the above 

IQ and other objects can be accomplished by a provision of a 

y-4 method for comparing a similarity between phonetic 

s transcriptions of a specific foreign word, comprising the 

In first step of separating each syllable of each of the 

IJ115 phonetic transcriptions into consonants and vowels, 

sequentially arranging the resultant letter elements and 
removing all initial consonants ^ q * except that of an 
Initial letter from the arranged letter elements; the 
second step of removing an earlier one of successively 
20 repeated same consonants from the arranged letter elements; 

the third step of transforming an initial consonant of the 
initial letter into a predetermined representative 
consonant; the fourth step of substituting the remaining 
consonants with predetermined consonant codes; the fifth 
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step of removing a desired one of successively repeated 
same codes from the substituted consonant codes, the 
successively repeated same codes being sequentially final 
and initial consonant codes, the removed code being the 
final consonant code; and the sixth step of comparing the 
remaining consonant codes with predetermined codes based on 
the standard rules of foreign word transcription and 
determining that each of the phonetic transcriptions is the 
same as a standard phonetic transcription of the specific 
foreign word if the remaining consonant codes are equal to 
the predetermined codes . 

- BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages 
of the present invention will be more clearly understood 
from the following detailed description taken in 
conjunction with the accompanying drawings, in which: 

Fig. 1 is a flowchart illustrating a method for 
comparing a similarity between phonetic transcriptions of 
a foreign word in accordance with the present Invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



First, a brief description will be given of the 
technical concept of the present invention. 

A method for similarity comparison between phonetic 
transcriptions of a foreign word in accordance with the 
present invention can borrow a basic methodology from an 
English Soundex algorithm. 

Such a Soundex algorithm (see: Hall, P. and Dowling, 
G., "Approximate string matching", Computing Surveys, Vol. 
12, No. 4, pp. 381-402, 1980) is an English pronunciation 
similarity comparison algorithm, which is generally used in 
the * English-speaking world. The Soundex algorithm is 
mainly used to effectively perform an approximate search 
for a desired name from a name (names of persons, places, 
etc.) database on the basis of its pronunciation when it is 
not accurately known in spelling. 

The above Soundex algorithm is adapted to compare a 
phonetic similarity between English words in such a manner 
that it removes vowels from the English words, assigns the 
same code to every group of analogously pronounced 
consonants among the remaining consonants and determines 
that the words are similar in pronunciation if their 
Soundex code strings are the same . 



A detailed method for producing a Soundex code string 
is as follows: 

(1) removes all vowels from each word; 

(2) removes r H T , 'W r and ' Y 1 and all successively 
repeated same ones from consonants; and 

(3) substitutes the next three letters except the 
initial one with Soundex codes in the below table 1 . 



[TABLE 1] 



CONSONANTS 


CODES 


BFPV 


1 


CGJKQSXZ 


2 ! 


DT 


3 


L, 


4 


MN 


5 


R 


6 



If Soundex code strings (containing codes regarding 
the maximum four letters) of two words produced on the 
basis of the above table 1 are the same, then those words 
are determined to have similar pronunciations. 

It should be noted that the above-mentioned typical 
Soundex algorithm cannot be applied directly to Korean 
words due to differences between English phonological 
structure and rule and Korean phonological structure and 
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rule. In accordance with the present invention, the 
existing Soundex algorithm is modified and applied in 
consideration of phonological characteristics of the Korean 
language to be adequate for, the actual circumstances of the 
Korean language . 

The similarity comparison method of the present 
invention is mainly adapted to compare a similarity between 
various Korean phonetic transcriptions derived from the 
same English word. In this regard, the present phonetic 
transcription similarity comparison method basically 
compares a pronunciation similarity between consonants 
without considering vowels. In brief, the present phonetic 
transcription similarity comparison method assigns the same 
code to every group of consonants confused in pronunciation 
and determines that given phonetic transcriptions are 
derived from the same English word if their code strings 
are the same . 

Now, a detailed description will be given of the 
phonetic transcription similarity comparison method of the 
present invention with reference to a flowchart of Fig. 1. 

First, at step S101, each syllable of a given Korean 
phonetic transcription of a specific foreign word is 
separated into consonants and vowels, or letter elements, 
which are then arranged in order. Subsequently, all 



initial consonants % 0 / except that of the initial 

letter are removed from the arranged letter elements . 

In the case where the same consonants are successively 
repeated among the arranged letter elements after the 
initial consonants * o * are removed at the above step 

S101, the earlier one (i.e., final consonant) of them 

(i.e., final and initial consonants) is removed at step 
S102 and an initial consonant of the initial letter is then 
transformed into a predetermined representative consonant 

(see the table 3) at step S103. 

After the initial consonant of the initial letter is 
transformed into the predetermined representative consonant 
at -the above step S103, the remaining consonants are 
substituted with predetermined consonant codes (see the 
table 2) at step S104. 



[TABLE 2] 



conso>Tants codes 



— j — ) * -n =i ] 

L_ T_ * o o * 2 

T= UC EE ^* ^ 3 

^ 4 

n u* 5 

t3 ti * tib ii -gr 6 
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[TABLE 3] 




The above table 2 shows all groups of consonants to 
which the present phonetic transcription similarity 
comparison method is applied and code values assigned 
respectively to the consonant groups, and the above table 
3 shows representative consonants into which the initial 
consonant of the initial letter can be transformed. 

In the above table 2, consonants marked with j on 

the right thereof signify final consonants. A Kodex 
algorithm permits only seven final consonants x ~i ' , ' ' , 

and p Q ' on the basis of the standard rules 
of foreign word transcription [see: Notification No. 1995-8 
of the Ministry of Culture and Sports in Korea, "The Rules 
of Foreign Word Transcription", March 16, 1995]. Further, 
the Kodex algorithm employs nineteen consonants defined in 
the standard rules of Korean pronunciation [see: 
Notification No. 88-2 of the Ministry of Culture and 
Education in Korea, "The Standard Pronunciation Rules", 
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January 19, 1998] . Hence, the total twenty-six consonants 
shown in the below table 4 are used in the present 
invention . 

[TABLE 4] 

~i~ i— L— * m ui e e*u n* 

Id t3 * 7x ^x* MO O * ^ ^ ^ 



After the the consonants are substituted with the 
predetermined consonant codes at the above step S104, a 
desired one (i.e., final consonant code) of successively 
repeated same codes (i.e., final and initial consonant 
codes) is removed from the substituted consonant codes at 
step S105 and the remaining consonant codes are then 
compared with predetermined codes based on the standard 
rules of foreign word transcription at step S106. 

In the case where it is determined at the above step 
S106 that the remaining consonant codes are equal to the 
predetermined codes, the operation proceeds to step S107 to 
determine that the given Korean phonetic transcription is 
the same as a standard phonetic transcription of the 
specific foreign word. However, if it is determined ai the 
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above step S106 that the remaining consonant codes are not 
equal to the predetermined codes, then the operation 
proceeds to step S108 to determine that the given Korean 
phonetic transcription is. not the same as the standard 
phonetic transcription of the specific foreign word. 

The following tables 5 to 7 show exemplary embodiments 
of the method for comparing a similarity between phonetic 
transcriptions of a foreign word in accordance with the 
present invention. 



[TABLE 5] 





SEPARATION/ 


1st 


2nd 


3rd 


4th 


5th 




PACKET 


ARRANGEMENT 


STEP 


STEP 


STEP 


STEP 


STEP 


KODEX 




n H ^1 ] 








5x13 


3X13 


5X13 




5X \\ ^ 1 E= - 








5X13 


5x13 


5X13 




tt y\ -1* =1 ] a.* 








5x113 


5X13 


5X13 



In the above table 5, ^51", -^^1- and 
are Korean phonetic transcriptions expressing an English 
word "packet". In the present phonetic transcription 
similarity comparison method, those phonetic transcriptions 
are converted into the same code string "3x13" and thus 
considered to be similar ones derived from the same English 
word . 
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[TABLE 6] 



rao 



SEPARATION/ P 
WINDOWS ARRANGEMENT STEP 



2nd 3rd 4th 

STEP 



5th 



on" I i-* tz 
j_ o ~r ^ — 

o t 1 i_ i= 
_l_ O T" ^ — 
OT 1 uc 



o t~ i ' 
a_ nr ^ — 

'OT 1 L 

7^ 



// KODEX 

o 237 0 237 

o 237 0 237 

O 237 o 237 



[TABLE 7] 





SEPARATION/ 


1st 


2nd 3rd 


4th 


5th 


SOUND 


ARRANGEMENT 


STEP 


STEP 


STEP 


// KODEX 


















i_ tz — 


rz — 


^23*"' 


^-23 




^ V onr 




^ T~ ^ — * 










1__*TZ 


rz — 


^23 


^23 



As apparent from the above description, according to 
[3 the present invention, the foreign word phonetic 

transcription similarity comparison method is capable of 
rapidly retrieving various data and indexes with mixed 
phonetic transcriptions of foreign words without confusion. 
20 Therefore, the present invention provides a similar 

transcription retrieval standard adequate to the Korean 
language . 

Although the preferred embodiments of the present 
invention have been disclosed for illustrative purposes, 
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those skilled in the art will appreciate that various 
modifications, additions and substitutions are possible, 
without departing from the scope and spirit of the 
invention as disclosed in .the accompanying claims. 

5 



iho 



11.5 



20 



25 



14 



WHAT IS CLAIMED IS: 



1 . A method for comparing a similarity between 
phonetic transcriptions .of a specific foreign word, 
5 comprising the steps of: 

a) separating each syllable of each of said phonetic 
transcriptions into consonants and vowels, sequentially 
arranging the resultant letter elements and removing all 

3 initial consonants x O '\ except that of an initial letter 
flO from the arranged letter elements; 

Q b) removing an earlier one of successively repeated 

4 same consonants from the arranged letter elements; 

- c) transforming an initial consonant of said initial 
H letter into a predetermined representative consonant; 

d) substituting the remaining consonants with 
J predetermined consonant codes; 

e) removing a desired one of successively repeated 
same codes from the substituted consonant codes, said 
successively repeated same codes being sequentially final 

20 and initial consonant codes, said removed code being said 

final consonant code; and 

f ) comparing the remaining consonant codes with 
predetermined codes based on the standard rules of foreign 
word transcription and determining that each of said 

25 phonetic transcriptions is the same as a standard phonetic 
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transcription of said specific foreign 
remaining consonant codes are equal to said 
codes . 

2. The method as set forth in Claim 1, wherein said 
predetermined representative consonant transformed at said 
step c) is "t=", "W", "S^" f or "3r". | 



word if the 
predetermined 



3. The method as set forth in Claim 1, wherein said 
step d) includes the step of assigning a constant code "l" 
to the remaining constants ""n*", "~n" and "=i"| , a 

constant code "2" to the remaining constants | 

^ C> " and xv O*"| , a constant code "3" to the remaining 
constants >x rr", "cc", "E", ^A^^'and "^"j / a 

constant code "4" to the remaining constants "s." and 
, a constant code "5" to the remaining constants "tj" a nd 
"o*" : , a constant code "6" to the remaining constants 
«-B", "ta*", «mJ", ^xl" and and a constant code "7" to 

the remaining constants "A.", "M*", and 

respectively. 



4. The method as set forth in Claim 3, wherein said 
mark x *' indicates that an associated consonant is 

a final consonant. 



ABSTRACT OF THE DISCLOSURE 



A method for comparing a similarity between phonetic 
transcriptions of a specific foreign word. Each syllable 
of each of the phonetic transcriptions is separated into 
consonants and vowels and the resultant letter elements are 
sequentially arranged. Then, all initial consonants * O ' 1 
except that of an initial letter are removed from the 
arranged letter elements. An earlier one of successively 
repeated same consonants is removed from the arranged 
letter elements and an initial consonant of the initial 
letter is transformed into a predetermined representative 
con-sonant. The remaining consonants are substituted with 
predetermined consonant codes and a desired one of 
successively repeated same codes is removed from the 
substituted consonant codes. The successively repeated 
same codes are sequentially final and initial consonant 
codes and the removed code is the final consonant code. 
Finally, the remaining consonant codes are compared with 
predetermined codes based on the standard rules of foreign 
word transcription. If the remaining consonant codes are 
equal to the predetermined codes, each of the phonetic 
transcriptions is determined to be the same as a standard 
phonetic transcription of the specific foreign word. 
Therefore, various data and indexes with mixed phonetic 
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Lons of foreign words can rapidly be retrieved. 



5 



o 
ino 

£0 

iu 



a 
m 
ru 

LT15 

a 
a 



20 



25 



DRAWING 
Fig . 1 



start ^) 



separate each syllable of phonetic transcription into letter elements, 
sequentially arrange them and remove all initial consonants ' o' except 

that of initial letter therefrom 



S101 



remove final consonant of successively repeated same final and initial 

consonants from letter elements 



S102 



S103 



S104 



transform initial consonant of initial letter into predetermined 
representative consonant ("i, i=, t=i s ^ t: or n) 



substitute remaining consonants with predetermined consonant codes 



remove final consonant code of successively repeated same final and 
initial consonant codes from substituted consonant codes 



S106 



Yes 




determine that phonetic transcription 
is the same as standard 
phonet i c t ranscr i pt i on 



*S107 



S108 • 



■S105 



determine that phonetic 
transcription is not the 

same as standard 
phonet i c t ranscr i pt i on 
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the United States of America filed by me on the same subject matter having a filing date 
before that of the application® of which priority Is claimed. 

(complete (d) or (e)) 

(d) □ no such applications have been filed. 

(e) Q such applications have been filed as follows, 

NOTB Where Item (c) Is entered above and the International Application which designated the US. Itself claimed 
priority check item (e), enter the details below and make the priority claim. 



A. PRIOR FOREION/PCT APPUCATION(S) FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS APPLICATION 
AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. § 119 



COUKTRY (OR 
INDICATE IF 
PCT) 


APPLICATION NUMBER 


DATE OF RUNG 
(day, month, year) 


PRIORITY CLAIMED 
UNDER 37 USC 119 


KR 


99-36905 


01. 09, 99 


S3 YES NO □ 








□ YES NO □ 








□ YES NO □ 








□ YES NO □ 








□ YES NO □ 
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ALL FOREIGN APPLICATION^], IF ANY FILED MORE THAN 12 MONTHS 

(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



NOTE: H the application filed mors than 12 months from the filing date of this sppUcation is a PCT tying forming 
the basis for this application entering the United States as (1) the national stage, or (2) st continuation, 
divisional, or continuanon-ln-parU then &iso complete ADDED PAGES TO COMBINED DECLARATION 
AND POWER OF ATTORNEY FOR DIVISIONAL CONTINUATION OR CIP APPLICATION for benefit 
of the prior US. or PCT application® under 35 U.&C, § 120. 

POWER OF ATTORNEY 

i hereby appoint the following attorney® and/or agent(s) to prosecute this application 
and transact all business in the Patent and Trademark Office connected therewith. (List 
name and registration number) 

Robert H. Bachman (19,374), Gregory P. LaPointe (28,395), 
Barry L. Kelraachter (29,999), and George A. Coury (34,309), 
all of Bachman & LaPointe, P.C., 900 Chapel Street, Suite 
1201, New Haven, CT 06510-2802 

(check the following Item, if applicable) 

□ Attached as part of this declaration and power of attorney Is the authorization 
of the above-named attomey(s) to accept and follow instructions from my 
representative®. 



SEND CORRESPONDENCE TO 

Bachman & LaPointe, P.C. 

900 Chapel Street, Suite 1201 

New Haven, CT 06510-2802 



DIRECT TELEPHONE CALLS TO: 
{Name and telephone number) 

Gregory P. LaPointe 
(203) 777-6628 



DECLARATION 

1 hereby declare that alt statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that wiiiful false statements and the like so made 
are punishable by fine or imprisonment or both, under Section 1 001 of Title 1 8 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent Issued thereon. 
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SIGNATURE(S) 



f»'OT~ Carefully indicate the family (or last) name as it should appear on the filing receipt and all other 
documents. 

-ull name of sole or first inventor 

Key-Sun - CHOI 



(Of </EN NAME) [MIDDLE INITIAL OR NAME) FAMILY (OR LAST KAJJE) 

mentor's sicnature 



-ate , HO)- , Country of Citizenship KR 

Residence lAfej^p . l^heoL 



ost Office Address D=^ *i G>rfj>jj*^ .^jfeug, . KAjff' 



: ull name of second joint inventor, if any t^t^ 
Byung-Ju RANG 



fG/V£* NAME) rWJOOL£ INfTlAL OR NAME) FAMILY (OR LAST NAME) 

nventor's signature lyUUnyduA_ K/^j^^ 

Sate IrtoOfVL Co\ix\t$4t Citizenshi p KR 

Residence Tftgjhrt , ¥U>h*& 

Post Office Address fofr Q^M fo. , K^rMp 



Full name of third joint inventor, rf any 

Jae Sung LEE 



(GIVEN NAME) (MIDDLE INITIAL QR^KA/JE) FAMILY (OR LAST NAME) 

inventor's signature 



-ate Bfl^ r/ ) , >0»& Country of Citizenship 5^ 

Residence K^jk^ , K^H^a 

Post Office Address Lxm^cap-Cb. G^c4^£&aJ^- £>p^ "PtRX 



Full name of 4th joint inventor, if any 

(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME) 

inventor's signature 

3ate Country of Citizenship 

Residence . 

Post Office Address 



= j|l name of 5th joint inventor, if any 



ivenior's signature _ — 



;ate 



Country of Citizenship . 



: esidence 

-ost Office Address 
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CHECK PROPER BOX(ES) FOR ANY OF THE FOLLOWING ADDED PAGE(S) WHICH 
FORM A PART OF THIS DECLARATION 

□ Signature for sixriiand subsequent joint inventors. Number of pages added 



□ Signature by ad minis trator(trix) ( executor(trix) or legal representative for de- 
ceased or incapacitated inventor. Number of pages added 



□ Signature for inventor who refuses to sign or cannot be reached by person 
authorized under 37 CFR 1,47. Number of pages added . 



□ Added page for signature by one joint inventor on behalf of deceased inventors) 
where legal representative cannot be appointed In time (37 CFR 1 .47). 



□ Added pages to combined declaration and power of attorney for divisional, 
continuation, or continuation-in-part (C-l-P) application. 

□ Number of pages added 



□ Authorization of attomey(s) to accept and follow instructions from representative. 



iff no further pages form a part of this Declaration, then end this Declaration with 
this page and check the following Item:) 

X} This declaration ends with this page. 
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